Objective: This study involves a reanalysis of data from a randomized controlled trial to examine whether child-parent psychotherapy (CPP), an empirically based treatment focusing on the parent-child relationship as the vehicle for child improvement, is efficacious for children who experienced multiple traumatic and stressful life events (TSEs). Methods: Participants comprised 75 preschool-aged children and their mothers referred to treatment following the child's exposure to domestic violence. Dyads were randomly assigned to CPP or to a comparison group that received monthly case management plus referrals to community services and were assessed at intake, posttest, and 6-month followup. Treatment effectiveness was examined by level of child TSE risk exposure (<4 risks versus 4+ TSEs). Results: For children in the 4+ risk group, those who received CPP showed significantly greater improvements in PTSD and depression symptoms, PTSD diagnosis, number of cooccurring diagnoses, and behavior problems compared to those in the comparison group. CPP children with <4 risks showed greater improvements in symptoms of PTSD than those in the comparison group. Mothers of children with 4+ TSEs in the CPP group showed greater reductions in symptoms of PTSD and depression than those randomized to the comparison condition. Analyses of 6-month follow-up data suggest improvements were maintained for the high risk group. Conclusions: The data provide evidence that CPP is effective in improving outcomes for children who experienced four or more TSEs and had positive effects for their mothers as well. Practice implications: Numerous studies show that exposure to childhood trauma and adversity has negative consequences for later physical and mental health, but few interventions have been specifically evaluated to determine their effectiveness for children who experienced multiple TSEs. The findings suggest that including the parent as an integral participant in the child's treatment may be particularly effective in the treatment of young children exposed to multiple risks.
Introduction
A large body of research shows that the experience in childhood of multiple traumatic and stressful events (TSEs) is linked to dysfunction both in childhood and later in life. Cumulative childhood TSEs have been linked to childhood behavior ଝ This research was supported by the National Institute of Mental Health Grant R21 MH59, 661 and the Coydog Foundation.
Method

Participants
Participants were 39 girls and 36 boys aged 3-5 (M = 4.06, SD = .82) and their mothers. Dyads were referred to treatment by pediatric providers, family resource programs, childcare providers, and child protection workers because there were clinical concerns about the child's behavior. Child-mother dyads were recruited if the child was 3-5 years old, had been exposed to marital violence as confirmed by mother's report on the Conflict Tactics Scale 2 (Straus, Hamby, Boney-McCoy, & Sugarman, 1996) , and the father figure perpetrating marital violence no longer resided in the home. Exclusionary criteria for the mothers were documented abuse of the target child, current substance abuse and homelessness, mental retardation, and psychosis. Children with mental retardation or autistic spectrum disorder were also excluded. The sample was ethnically diverse. The majority of the children (38.7%) were of mixed ethnicity (predominantly Latino/White) and the rest were 28% Latino, 14.7% African American, 9.3% White, 6.7% Asian, and 2.6% other. Mothers averaged 31.48 years of age (SD = 6.23) and 12.51 years of education (SD = 3.99). Monthly income was $417-$8,333 (M = $1,817; SD = 1,460.44). Additional details regarding the sample can be found in .
Procedures
At intake, all dyads completed a 4-session assessment consisting of informed consent procedures, clinical interviews, structured and semi-structured assessment instruments, and videotaped mother-child interaction. All procedures received University of California-San Francisco institutional review board (IRB) approval. Dyads were randomly assigned to CPP or to a comparison group that received monthly case management plus referrals to community individual treatment for mother and/or child. Dyads were assessed again at posttest (1 year after randomization). At follow-up, 6 months after the posttest assessment, mothers completed the Child Behavior Checklist and Symptom Checklist-90, described below, to assess whether treatment gains were maintained.
Measures
Traumatic and stressful events (TSEs). Total child TSEs were calculated by summing across 8 categories that correspond with ACEs (acestudy.org), selected to enable comparisons with the growing literature on these risks. Data sources included coded family history interviews, DHS reports, diagnostic interviews with mothers, and the Screening Survey of Children's Exposure to Community Violence: Parent Report Version, a 51-item questionnaire that assesses children's exposure to a range of stressful and traumatic events (Richters & Martinez, 1993) . Due to study inclusion criteria specifying that the father figure perpetrating marital violence no longer resides in the home, all children had experienced a significant separation from their biological father. While all children were referred due to DV exposure, this TSE was coded only if reports indicated that the child had witnessed at least 1 DV event. Based on the literature (Dube et al., 2003; Felitti et al., 1998; Werner, 1996; Yumoto et al., 2008) , we dichotomized risk status: children with 4 or more TSEs were assigned to the high risk group; children with fewer than 4 TSE's were assigned to the low risk group.
Semistructured interview for diagnostic classification DC: 0-3 for clinicians (Scheeringa, Zeanah, Drell, & Larrieu, 1995; DC: 0-3 interview) . This clinician-administered caregiver interview assesses diagnoses and symptoms in the Diagnostic Classification Manual for Mental Health and Developmental Disorders of Infancy and Early Childhood (Zero to Three: National Center for Clinical Infant Programs, 1994; DC: 0-3). It was used to gather information regarding the number of Post Traumatic Stress Disorder (PTSD) and depression symptoms the child was experiencing, diagnosis of PTSD, and to code the number of DC: 0-3 diagnoses other than PTSD that the child met criteria for, including depression, anxiety, and sleep disorder (cooccurring diagnoses). Kuder-Richardson 20, a measure of internal consistency for dichotomous variables was .77 for PTSD and .69 for depression. Trained interviewers administered and scored the DC: 0-3 interview. Assessors then met with a supervisor and the assessment team, reviewed the interviews, and reconciled any differences in scoring.
Child Behavior Checklist (CBCL 2/3 and 4/18). This instrument includes versions for 2-to 3-and 4-to 18-year-old (Achenbach, 1991 (Achenbach, , 1992 that have been shown to be valid for use in cross-cultural samples and to have good reliability, stability and predictive validity. The Total Behavior Problems score was used as a measure of global child functioning.
Clinician-administered PTSD Scale (CAPS). The interview has excellent test-retest reliability and convergent validity (Keane et al., 1989; Weathers & Litz, 1994) and was administered to measure maternal PTSD. The measure yields a total PTSD score as well as a diagnosis of PTSD based on DSM-IV criteria. Trained interviewers administered and scored the CAPS. Assessors then met with a supervisor and the assessment team, reviewed the interviews, and reconciled any differences in scoring.
Symptoms Checklist-90 Revised (SCL-90-R). This 90-item checklist measures current psychiatric symptoms through three summary indices and nine primary dimensions, with ˛ ranging from .77 to .90, and test-retest reliabilities from .78 to .90 (Derogatis, 1994) . The depression scale was used to assess maternal functioning. Treatment CPP. Weekly CPP sessions lasted approximately 60 m and were conducted over the course of 50 weeks, with dyads attending a mean of 32.09 CPP sessions (SD = 15.20). The clinicians had at least a Master's degree in clinical psychology. Treatment fidelity was monitored through weekly case supervision that included review of process notes. The treatment manual has been published , and the theoretical, clinical, and research elements of the treatment have been further elaborated in Lieberman and Van Horn (2008) .
Individual psychotherapy plus case management. After randomization, comparison group mothers received assessment feedback, were introduced to a Ph.D. degree-level clinician for case management, received information about mental health clinics, and were connected to the clinic of their choice. They received at least monthly phone calls from their case manager and could contact her as needed. The clinical case manager assisted in securing needed services, inquired about how mother and child were doing, asked about life changes, and intervened during crises. These calls generally lasted 30 m. Face-to-face meetings were scheduled when clinically indicated. In the comparison group, 73% of mothers and 55% of children received individual treatment. Additional details regarding treatment attendance are provided in .
Data analysis
Descriptive statistics were used to examine the prevalence of TSEs. General linear model (GLM) repeated-measures analyses were conducted to investigate treatment effects by level of child TSE exposure. Analyses were conducted for each dependent variable with treatment (CPP versus comparison) and child TSE status (dichotomized as <4 versus 4+) as betweensubject variables and time (intake versus posttreatment and intake versus 6-month follow-up) as the within-subject variable. Analyses were conducted using separate repeated measures models (intake versus posttreatment and intake versus 6-month follow-up) rather than a single model with 3 time points. This approach was used because although the CBCL and SCL-90-R were collected at 3 time points, the clinical interviews of child and maternal PTSD were conducted only at intake and posttest due to financial constraints. This analysis strategy allowed for consistency of analyses across measures, streamlining of data presentation, and decreased post hoc testing. Partial eta-squared, Á 2 p , which can be understood as the proportion of variability attributable to the factor or interaction, is provided as a measure of effect size for GLM main effects and interactions. Analyses were conducted first using the intent-to-treat (ITT) sample because this approach presents the most unbiased analysis. ITT analyses were conducted using a conservative last observation carried forward (LOCF) method, in which the score at the most recent time period was substituted for later incomplete data. While this method of data imputation is commonly used, easy to understand, and allows for consistency and comparison with our prior RCT, it has statistical limitations along with other methods of data imputation (EMEA, 2009) . For this reason, following recommendations of other researchers (e.g., Altman, 2009) , analyses were repeated with the treatment completer (TC) sample (those who completed participation in the intervention or comparison condition), with list-wise deletion of cases with missing data to allow for examination of the consistency of results across ITT and TC samples.
Significant timetreatment and time × treatment × TSE status interactions indicate the presence of treatment effects. Due to the possibility that small sample size may limit the power necessary to detect significant treatment effects, both significant treatment effects and trends in either ITT or TC samples were examined through post-hoc analyses (t-tests) to determine whether significant change occurred for subgroups (CPP <4, CPP +4, comparison <4, comparison 4+) . Given the small sample size, we did not apply a correction for multiple comparisons because doing so would increase the risk of Type II error, and focused instead on effect sizes as has been suggested by other investigators (Nakagawa, 2004; Rothman, 1990) . Within group pre to post and pre to follow-up effect sizes were calculated with d = mean group 1 − mean group 2/pooled SD (Cohen, 1988) . Chi-square tests were used to examine whether at pre and posttest groups differed with respect to prevalence of child and maternal PTSD.
Results
Cumulative risk exposure
The prevalence of exposure to the 8 TSEs was as follows: physical abuse (29.3%); sexual abuse (12%); witnessing domestic violence (97.3%); neglect (5%); separation from a caregiver (100%); caregiver criminal history (5.3%); caregiver substance abuse (16%); and caregiver mental illness (88%). High prevalence rates of domestic violence exposure and separation from a caregiver are related to study criteria. Of the children, 12% had experienced 2 TSEs, 41.3% had 3 TSEs, and 46.7% had 4+ TSEs.
Attrition
Intake to posttest. Attrition was stringently defined as not completing at least part of the post assessment and included a family who moved out of state immediately after randomization and two families who completed treatment but did not participate in the outcome assessment.
At posttest, the attrition rate was 14.3% (n = 6) in the treatment group and 12% (n = 4) in the comparison group. Analyses showed no differences between those who dropped out and those who completed treatment on any outcome variable or on children's level of trauma exposure. Children who dropped out tended to be older: t(73) = −2.08, p < .05 (two-tailed), d = .
75. There were no other demographic differences.
Posttest to follow-up. At follow-up, an additional 2 treatment and 4 comparison group dyads dropped from the study. Seven additional treatment dyads were not assessed because their treatment ended before the 6-month follow-up was added to the study. The final follow-up sample included 27 treatment and 25 comparison group dyads. Dyads who completed the follow-up did not differ from those who did not on any of the outcome variables. Additional details regarding the follow-up sample and attrition rates are provided in Lieberman et al. (2006) .
Differences between risk groups
As hypothesized, children with 4+ TSEs showed significantly greater impairment across all child symptom domains. 
Treatment effectiveness across risk status
ITT sample means and standard deviations for all outcome measures at pre, post, and follow-up are shown in Table 1 . TC means and standard deviations are available from the first author. Results from GLM analyses are shown in Table 2 . Results from post hoc tests and Cohen's d within-group effect sizes are shown in Table 3 .
Child functioning. For child PTSD, significant time and time × treatment effects were found in both ITT and TC samples. There was also a significant time × treatment × TSE effect in the ITT sample. Post hoc analyses showed significant reductions for the CPP <4 and CPP 4+ groups for ITT and TC samples and no significant reductions for the Comparison <4 or Comparison 4+ groups.
To examine clinically significant reductions in PTSD symptoms, chi-square tests were used to compare the number of CPP and comparison group children diagnosed with PTSD in the <4 and 4+ TSE groups. At intake, although 4+ TSE children were more likely to have a diagnosis of PTSD [X 2 (1) = 5.70, p < .05, = .28], comparison <4 and CPP <4 children and comparison 4+ and CPP 4+ children did not differ in their prevalence of PTSD (ITT sample: comparison <4 = 27.8%, CPP <4: =36.4%; comparison 4+ = 53.3%, CPP +4 = 65%; TC sample; comparison <4 = 36.4%; CPP <4 = 30%; comparison 4+ = 41.2%; CPP 4+ = 60.9%). At posttest, there were statistically significant group differences for 4+ children in both ITT and TC samples [ITT: X 2 (1) = 10.48, p < .01, = .55; TC: X 2 (1) = 12.38, p < .001, = .65] with CPP children showing significantly lower rates of PTSD (ITT: 5%; TC: 0%) than comparison group children (ITT: 53%; TC: 55%). For the <4 group, chi-square tests were ns for ITT or TC samples.
For child depression, significant time and time × treatment effects were found in ITT and TC samples. The time × treatment × TSE interaction was significant for the ITT sample, with a trend towards significance in the TC sample. Follow-up analyses showed significant reductions in the number of symptoms of depression the child experienced for only the CPP 4+ group in both ITT and TC samples. Analyses of the number of co-occurring DC: 0-3 diagnoses showed a significant time effect in ITT and TC samples with a trend for the time × treatment interaction to be significant in the ITT sample. Post hoc analyses of both ITT and TC samples indicated significant reductions for the CPP 4+ group with a trend for the comparison 4+ group to show significant reductions.
Total CBCL analyses showed significant time × treatment and Time × treatment × TSE interactions in ITT and TC samples. Post hoc analyses demonstrate significant reductions for the CPP 4+ group whereas the Comparison 4+ group had a trend to increase in total CBCL scores. At 6-month follow-up significant time, time × treatment, and time × treatment × TSE effects were found for total CBCL scores in ITT and TC samples. Post hoc analyses showed significant reductions for the CPP 4+ group and a trend for the Comparison <4 group to show a reduction.
Maternal functioning. Analyses examining maternal PTSD showed significant time and time × treatment interactions in ITT and TC samples. Subsequent analyses revealed significant PTSD score reductions for comparison <4, CPP <4, and CPP 4+ groups, with no significant change for the comparison 4+ group.
Chi-square analyses examining maternal PTSD diagnosis show that at intake, comparison <4 and treatment <4 and comparison 4+ and treatment 4+ mothers did not differ in their prevalence of PTSD (ITT sample: comparison <4 = 39%, CPP <4 = 41%. comparison 4+ = 80%, CPP 4+ = 50%; TC sample; comparison <4 = 44%; CPP <4 = 38%; comparison 4+ = 67%; CPP 4+ = 56%). At posttest, in the ITT sample, CPP 4+ mothers were significantly less likely to have a diagnosis of PTSD [X 2 (1) = 7.70, p = .01., = .47], with 15% of CPP mothers and 60% of comparison group mothers meeting PTSD criteria. In the TC sample, although fewer CPP 4+ mothers met criteria for PTSD (CPP = 17% versus comparison = 44%), this difference was not statistically significant. No significant treatment differences for maternal PTSD were found for the <4 group.
For maternal depression, there was a significant time effect in ITT and TC samples. A significant time × treatment effect was found in the TC sample, with a trend for significance in the ITT sample. Post hoc analyses revealed significant reductions for the CPP <4 and CPP 4+ groups in ITT and TC samples. No significant change was found for the comparison <4 or 4+ groups. At 6-month follow-up, a significant time effect was found for maternal depression in both ITT and TC samples. There was a trend for the time × treatment interaction to reach significance in the TC sample but not the ITT sample. Follow-up analyses revealed significant reductions for the comparison <4, CPP <4, and CPP 4+ groups in both ITT and TC samples, with no significant change for the comparison 4+ group.
Discussion
The findings provide support for the efficacy of CPP with preschoolers who experienced multiple TSEs. Among those children with four or more TSEs (described here as high risk), those in the CPP group showed significantly greater improve- Note: TC = treatment completer sample; ITT = intent to treat sample. Within group pre to posttest effect sizes calculated with d = mean group 1 − mean group 2/pooled SD (Cohen, 1988) . + p < .1 * p < .05 ** p < .01 *** p < .001 ments than children in the comparison group. High-risk CPP children showed greater reductions in PTSD and depression symptoms, number of co-occurring DC: 0-3 diagnoses, and total behavior problems. Effect sizes were large (d > 1) for PTSD, depression and co-occurring diagnoses, and medium for total behavior problems. Compared to the comparison 4+ group, children in the CPP 4+ group were also significantly less likely to be diagnosed with PTSD at post-treatment (5% versus 53% in the ITT sample and 0% versus 55% in the TC sample).
Although the primary goal of this study was to examine CPP efficacy for preschoolers exposed to multiple TSEs, the results continue to support greater CPP efficacy for children with exposure to fewer TSEs as well. The CPP group with <4 TSEs showed significant improvement, with a moderate effect size (d = .66) on PTSD symptoms, whereas the comparison group did not. While significant treatment effects were not found for the CPP <4 group on depression, number of co-occurring diagnoses and behavior problems, this may be due to the fact that children with <4 TSEs showed less impairment at intake than did high risk children, making these measures less clinically relevant for this subgroup.
As was found in the original published RCT study , the data suggest that CPP has individual benefits for mothers and may be especially efficacious for mothers of high-risk children although the mothers' individual psychological status was not a direct target of the treatment. In the <4 TSE group, both treatment and comparison group mothers showed significant improvements in PTSD, but only CPP mothers showed significant posttreatment reductions in depression. Within-group effect sizes were moderate to large for the CPP group. In the 4+ TSE group, CPP mothers showed significant reduction in PTSD and depression, with large effects in all these areas (d > .90), whereas comparison group mothers showed no improvements in any of these domains. Analyses also suggest that CPP is more effective in reducing the prevalence of PTSD in mothers of high-risk children. Data demonstrating improved maternal functioning for CPP mothers are especially interesting because 73% of mothers in the comparison group received individual therapy. As a whole, the findings suggest that, by strengthening the parent-child relationship, CPP has significant positive effects not only for the child's psychological functioning but for the mother's as well. Mothers may receive both direct and indirect benefits from CPP treatment. By directly participating in their child's treatment, mothers may learn to recognize and deal with difficult affect related to trauma and become involved in the co-construction of a trauma narrative that helps them make meaning of their experience. Mothers may also benefit indirectly from reduced stress and increased self-efficacy as the result of improvement in their children's symptoms, and from the feeling that they contributed to their children's recovery by participating in treatment.
Follow-up data, collected 6-months after treatment ended, suggest that treatment gains are maintained for the high-risk group. The CPP 4+ group showed significant reductions in children's behavior problems and maternal depression while the comparison 4+ group did not. These results are promising and suggest that working within the context of the caregiver-child relationship may have benefits for the child and caregiver's functioning that endure after treatment ends.
Limitations
A primary limitation of this study is the small sample size. The original intent of the randomized trial was to examine CPP efficacy. Although the importance of examining the effectiveness of the treatment for children exposed to multiple TSEs warrants a reanalysis of the data, the sample size limits the statistical power of the analyses. Nevertheless, the findings that statistically significant results were obtained with a small sample and that effect sizes were robust and consistent across measures provide support for the preliminary conclusion that CPP is efficacious for children with 4+ TSEs. Kraemer, Wilson, Fairburn, and Agras (2002) cogently argue that much can be learned from reanalysis of data from successfully completed randomized control trials and note that analyses of this type are supported for the purpose of hypothesis generation for future studies.
Additional limitations include reliance on maternal report, which is difficult to avoid in research with young children, and limited resources, which restricted the number of measures administered at follow-up. Follow-up analyses were limited to the CBCL and SCL-90-R depression scale, chosen because they were robust measures of functioning, but did not include clinical interviews to measure maternal PTSD, child depression and child PTSD because of the expense involved in collecting these data. Additionally, the only longitudinal data collected was the 6-month follow-up. Future studies should involve larger samples to allow for more complex analyses examining efficacy by type, severity, and chronicity of trauma exposure. Longer follow-up periods would also aid in understanding the potential long term benefits of treatment.
One additional limitation involves the dichotomization of children into <4 and 4+ TSE risk groups. Dichotomization is common in risk factor research and prior literature supports a <4 versus 4+ dichotomization (e.g., Sameroff, Seifer, Zax, & Barocas, 1987; Yumoto et al., 2008) . Nevertheless, additional research is needed to determine whether type, frequency, and severity of risk are more potent predictors of treatment outcome than number of risks (Lau et al., 2005) . This question should be examined in future studies with larger samples. Further, it is important to note that due to study entry criteria, nearly all children in the <4 group had experienced at least 2 TSEs, significant separation from their biological father and witnessing domestic violence. While CPP was found to be more effective than comparison in this group and in the 4+ group, additional research might examine whether this also true for children with 1 TSE.
Clinical implications
This reanalysis of previously published RCT data reveals several findings that have important implications for the field of child trauma. First, the high incidence of risk factors highlights the importance of systematically assessing for adverse and traumatic events in young children referred to treatment. The only risk factors required for study participation were child exposure to DV and separation from the perpetrator of the violence, but 47% of the sample had experienced 4 or more TSEs. Nearly a third of the mothers (30%) reported the child had been physically abused and 12% reported child sexual abuse. Given recent research suggesting the connection between these adverse experiences and later health risk behaviors and mental and physical health disorders (e.g., Felitti et al., 1998) , these findings highlight the need for screening and treatment programs that target young children. Second, the data suggest that the CPP relationship-based treatment approach can be particularly effective for children who experienced multiple risks and confirm the importance of including caregivers in treatment, as recommended by Cohen (1998) practice parameters for the treatment of PTSD in children and adolescents. Third, because the sample was drawn predominantly from ethnic minority low-income populations, the study provides preliminary support for the proposition that CPP may be effective in addressing the gap between clinical need and availability of culturally informed treatment for these groups. Finally, the study presents preliminary data that CPP is effective not only in reducing PTSD symptoms but also in reducing co-occurring symptoms and disturbances that are associated with exposure to complex trauma (Cook et al., 2005; Cloitre et al., 2009 ). This finding is consistent with the need for treatments that enhance the child's development across different domains of functioning.
